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(54) Hmo«fH aMWBtf'J-fS 
(57) 

[HUB] «7f< v^WfiteW^&aiSKoa^lK* 




N0 2 . -OR' *Jt(i-SRi (~T\ R 1 



Hfcl 1 



<ft 1 > 




x, fcx 2 tetemi&lzMiRZixh'^yyfc 
mm. -no 2 . -or' ttzii-sRi izzx\ r 

[it^iS2 ] Btfiext x 2 *<«ic^M^, s?^- 
2 5 mfsmm&m. ^nyyftuc 5 -~c 2 5 jhsi 

sC^LTK^^^^D^'^t^Ce ~C 2 5 3r^mm 




Ltz^mmmm. -no 2 . -or> itii-sR 




mffl^ 11-152335 

«bi> 



[ft 3] 




3W»> Y, . Y 2 . Y 3 . Y 4 . Y 5 . Y 6 . Y 7 &V 
Y g tS.ttS.tidl.teMlih.tz; Nof vWFf- , ADfyftL 
fcT^/V-*. ^oyyftL^ftSSfBS. -N0 2 . 
-ORi ifcJi-SRi (dCi-c. R 1 liADfWtL 

Qlim^&ftfMiS'S- (chemical bond) T'£>&*\ 

w±-o-. -co-. -so 2 -S-. - (O 

T) m — . — (TO) m -Rlf- (OTO) m - (ZZ 
LtzT U V VgaX'fo *) . m« 1 L 1 0 OgiJc) J: 0 
[|f^6] *fIA { 5xl03~4xlO5^b 

[«*JS7] ^fS?aS* 5 3 0 0-5 0 0*C-CJ>i.<l 

t srwat ^ht&m. i ciea^*3i(iffl5K y -r 5 f . 

[fi*fl8 3 (a) 3, e-yT/V^/KX-fe'Vfb 
7*/Utf^I8*S*% (A) ty'rsyft^ft (B) s- 
2 0-50 ^ttWRf?* 1 1 < H^WKfe* 

( b ) fflE.-Ky 7S FKJ'f 5 H-ft-r&Sl^fcSr'&tfC: 
t: <ftl >T'^$tLi> : &>'^— SrRfl* 

tft4] 



(B) 



(3) 
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Ut51 




5£4>, X, b X 2 \itt5&tiLtzWXtl*z'wy>'tt&- . 
-N0 2 - -OR 1 £rt;te-SR> (Ht, R 1 

mm) 

[MSB 9 ] HUld ( a ) KHTC. 3.6- >T7VWfil' 

'sy-tfyfh7*/i'i}?>'8**1li (A) t^rs^-ffc^- 

m (B) 2:5 — 2 0-CTl 0 0 — 2 3 0 B§fHRJo£-£& 
£fc£^fct^lf#«8t=f£«c0^ftra^lM S H 

io] mis ( b ) msx\ #y r s hustP 
sai*!H!iat<t:y s^^i-^l-c 6 o~ 1 5 o-ct- jm^ 

m&mill mii ( b ) &P£T\ ^'J7S FSSSr 5 

o~4oo •ceHWTSPge<jtcjosi-r& £ 1 i= <fc k> -f s 

[0001] 

jsa/^<r>m^nmz^n . s^twafcu. w^ft&t/ 

[0002] 

8 0 0 nmjS^*^i5l!pi'l-iacO&^lS-C'S>S 1 5 

Wtci5^h^^^«03fc$r (3 i ©JR L&v vtflltf 
[0 0 03 1 ^UyXiftlin^^bf^?^ 



<4fc 1 > 



[0004] tztfiK ilifcoiS^ii l OOO&WL 
1 7 0 0 n m<0iS#i'l-lll«tSO^$r©lR-r-5. ♦ S^tP** 

-e<^)fli!?S<UcO#ffla^m-7l<S (C-H) m 
&c?>A hU -v f-^:/(stretching)IEi!li:7-'-f 7 — 
>- g >-(deformation)ffil!jlCi-S)ftlBjS (harmonics)*^ 
^(overtone) tC^S-rS. Lft^ot. ffl^$ri5^h 
ia»ftffll*c03t^flJffl-r?.3t^ffl»¥}i: LT WETS 

z b\t^&m#ft&te*x-3bhtpb1ii*. L<&\ 
ZWXoKltiSjmtkZm^zlt. itS^F-^TfrSKiffc 

Mmm^^mm^mm^. znx'ot^Mtt.z 
c-Hte-s^mz^i^ ( f > *?m*m < d > ess 
[0005] Mia^sod *>*3?£**9^cg&-t&:'5- 

0 0 n miS^it <03fc£rt»$r 0 ZmzWRtZ <0T. 1 5 

o o nmm^^mm-r^ymmm^mmAb vxmm 
T&zbim^T'*^. Rffi, fcrnz^mizmm-tz. 

•nmt. 1 0 0 0—1 70 0 nm^^=c03fe?RItX«^Sr 
©/Mb L 3 & ^T'ft & b £ KX V> -I) . 
[0006] — -ft. 3fctt3Mtt£]B& (Opto Electronic In 
tegrated Circuits : OEIC) , ft-^ffi.-£&l®M (Opto 
-Electrical Mixed Wiring Board : OEMWB) , 7*1) 
•/ FfMHtM? (Hybride Integration device) „ 7*5 
^•'/9%yr^^ (Plastic Optical Fiber) , 3fc^ 
mMWMl- (Multi Chip Module : MCM) ^b'^^m^ 

/ttt. «fC2 5 o-cT-3 o^ojaRwasfewasitta* 

[0007] WSMtKflfchJt*4HF-fc LT^'J S H* { 

i>&j£LKm?&&*: : &-f&zbfrt>, ztizftmmzm 
mb LxmmL£db-th&Wff*>tiz^&. 

[0008] L*>L . il^co^'J -f 5 Hti^rtCZ^-St 



(4) 
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[0009] kZ. Z>t>K ±&c?>£ o 5 Kf*J<7) 

C - H M^^SJ^^fKftttSt & t , S 

^M-o-fcLfc^'J 4 5 H»iH*f*JtflS< » .IftSrft? 
r-fA'«37 (core) LTf£J8-f 9=7-/^^ 
-s? (cladding) 

fc j«e«wc»>t rare* 4 . 




[0014] X t t X 2 ItfESllLfticaiffUfc" 

fc5f*8SIQfi. -no 2 . -OR' t^l±-SRi (.1 

[0015] ir4 L<Ji, BllieX ,St/Xj #*§5|5]- 




[0018IS+. Yj . Y 2 . Y 3 , Y 4 , Y 5 , Y 

a, -NO z , -ORi i^li-SRi (ZZX\ R 1 

m&) T*0, QJim^^-fk^a (chemical bond) 
T'*-g>*\ *S^fi-0-, -CO-, -S0 2 -, - 
S-, - (OT) m - (TO) m -RTf- (OT 
O) m - (-IdT', Tii^nyyitLtzTtV^Uymt 

tiww-y tfcr y v y ax-* 9 , mta 1 &v * l i 



[00 10] 

*T=5r£ft.fci>tfDT'*9, *% B ^@Wi±, 5S*^® 
i(1000-1700nm) iz&^xXs&M.i&ktfM 

iififfl'-K'J'f 5 Y*&m-Z>z.b\,zh&. 
[0011] ±fz. *»fl!!<7)|Wli, MBiK!M S 
H Sr»jrri»^&SrSeH-& d i: fc* h . 
[00 12] 

[fSg£S?i*t-&*:i6co#K] ffif23&l<DBW£$ij£-f 

Kfgmffifc-^&afcififfitf'-M s wafts ft.*. 

[00 1 3] 

[ft6] 



<<ft l > 



4 fcfcgfe£l=flHRft L-fcT^n * ^S.^S5^W43t:{i 

[0016] StC, fJffiZ(i2«WNnyy-(bLJtC 
t ~c 2 5 AoyyftLfcc 5 ~c 
2 5 Bg^^b^fgtTtcs^Dyy-ftt^Ce ~C 2 5 
3T«8y}Hfc**T*4. TR^fltii^T'SUnSft. 

[00 17] 



[-(1:7] 




[00 19] **^*2«BW»4. (a) 3. 
TJV^lV^V^TVvftlVif^W&Mfa (A) tv-'T 
= y-it^m ( B ) £-2 0-5 O-CT'RfES-tt^l^ 

Sr-f 5 H^-r4S^i:Sr-t-tf-i:Sr^1Si:-r4'ft^l 

[0 0 20] 

[-fb8l 



(5) 
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[002 13 




[0022]^. X t fc X 2 I^KBLfcfc:** iito^ 

ti^mmmm, -no 2 , -ori st^ii-sRi <c: 

L3t^#)^SS) X'hK). Z{i2flitf0^ny>'-fkt3tB§ 
[ 0 0 2 3 3 Mifi ( a ) KPa'T', 3 , 6 - l JT)V*l\S<. 

y-v>Th5*)i>x>mm*y!> (a) k^'rsyft^s 

(B) $r5~2 0'CT'l 0 0~2 3 0^rolR^*S^ 
[ 0 0 2 4 ] Bute ( b ) SPe 6 <Otr'J T 5 V$£co-i 5 K-ffc 

L60-15 O'CX'W&thJi&b . Ht'JT 5 H» 
(c t- /uxySrin* fcf££ h/ux x^m^JS-THmcf h 

5 5 0—4 0 O-cefflrtT'SPgW^in^-rS CI i: 

U>. 
[0025] 

%BJ§«otry 4 5 FJi, <-ft 1 >T*£*t. ^co/Nay 

■ft, »*W'flr7-y*ft*fcJ±S5^ 5 fir7«y*ft*«*»S. 4 
fcTVMf/l'Si: L-TJi, .X^-rt^. x^/US, rafcVU 

UlfifcfttiSMSfti^D^Wi 1 «tcR&*t 

[0026] *%BHtc^^^y -f S H£O^S{±5 x 1 
03 —4x 1 05 ffohyX'hZ>ZbW1(f£V<. m& 
ffii&m±3 0 0—5 0 0*CT£> 0 , fflf&&lZt&h.X \.\ 
h. KIT, *%Bjic^^tr';^ S KtO$g5t*atcouT 



(B) 



Uk9) 



Kit 1 > 



[0027] TISRJC^ 1 \,zmr3Z 3 . 6 -5>T 

/Mr;l — 1. 2, 4, 

(A) cOSit^tCO^TUiBB-r'S.. 
[0028] 1, 2. 4. S-fh^^t^^ 
(D) £ 3 — K&.tfWdJx— ;U t Lfctfc. idle 

7ti±?gKSrasio u o ~4 o "ooiaK-e 1—24 

«HaKJ6***i:..3; 6 -S>77Hf 1 . 2. 4, 
5-fb7^f^t> (E) **Si££*l-?>. 
[0 0 29] BUK3, 6- : JT>V*r)V-\ . 2, 4, 5 

— fV7^f;Kyt'y (E) 5r«^*K-ft;^, 0U 
(f, XBttAMtt, igrrvtfyB^y^A. i^^t'S: 
tefflLTi*ffc£iitf>, 3, 6-«>*T;P#;w-l. 2. 
4, S-^^'yTb?*^! (F) 5rW£. tufa 
81 * *^t*^«o ? *> & v ytfym* 0 A £flH 

[0 0 30] 3, 6- : JT)V*)V-\ , 2. 4. 5— r 
h5^f;Ky-b'> (E) (ct'J v^fcTKSriFl&U - 
<0?g-&^$-*->l 0 0'CT-flDgft-f BuieKJEEiFi-^W^ 
~7Vi3>ij U ^ASr^inL, 4 0*C-C2—*2 4B$I§IR*E 
5 N HC 1 *>mSrfflv^Rieig^S:aStt 
itth. fcWC. Htfl£KJ!5>S-^!I'0^Sr^*L-3. 6 

-^r/u^/i'- 1 . 2, 4. s-^yt'^fh?*^ 

Vg? (F) 

[0 03 1 ] ffiffi3. 6-^'T^^-l. 2. 4. 5 

-^y-te'^t-^tf^tfyee (f) (c^imi^is*** 

»£»&U i<7)jgl^£4 0~10 0*C<OiS«T'3 0 

ti— 2 4&t msifcZ-ttx. 3, 6-^r;^u-i, 

2, 4, 5- J 0^^h9A)V'ifiym^t (A) £ 

[0032] 
[fcl 0] 



(6) 
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<D) 



HOOC 



tz^mmmm. -N0 2 , -ORi £*rl±-SRi <<L 

[ 0 0 34 ] tff'J 4 5 H ( C ) \mZ(T>Kfc£2\zi: 0 
^j£S*U>. -T^^^. HUie3. f>-=JT>V*c>V- 1 , 
2. 4, 5 —^.y-lfyf h ^^/I'^^'SiStt (A) i: 

& wmmzmm Lttk. -20-50 -c-c^ 3 0 0 b# 



(B) 



(A) 

[00 37] *4>. X t . X 2 (±K«*1 tPia-C^) 
0. Z{i2<i^^oir'y^L^fllf8SSlMfl:7K#. ad) 1 

[00383 luE.-tf U TS KKOfcKU -f $ H^tO>f 5 H 
^BWffikLTtt. 3, 6->-'T/P*/U-l, 2. 4, 

ik&yn ( b ) <nm&wzwmkAtifat t >j isyzmui, 

3. 6-> J r;U d f/I'-l . 2,4. 5 -^V-fe'V-f h =j 
fiiVifivmkMfa (A) fc^TSWt&ft <B) icwu 




COOH (CH 3 COO) 2 0 




(A) 

T5 KB? (polyaraic acid) £S!5St-&. Clitif^ix 
Tt^'JTS FK«0*fiti6xl03~5x 1 0* 

[0035] BulS^UTSh'KSr-f SKftUWJ-f 5 
K (C) 
[00 36] 
[All 1] 




■etT^*jfei:LTJ±. ^UT5HS?S:5 0-4 0 0 

[0039]tK'JT5 5 K's.fH 5 K<fc5fi 

SiiSMiLfi-frtfr (Thermogravimetryanalysis : TGA) }£ 
$rfflv\T, 2 0 0— 2 5 0X:T'3r$fi.&.ri:### 1 £. 

[0040] <fc o ^r-&fi£j§glCttV ^# £>ixfc:*3& 

W<n>X x ) -i 5 H«0^filS5 X 1 0 3 — 4 x 1 0 5 

[0041] m&r s ( b ) minzmmzti 

&z\t%<. ftfWWrft^ftt LTti. t'X 



(7) 
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A^jL a. a' -b'X <y\-7^;to:7 x— /W 

7;M"0- 1 , 2-7x-U>y7^, fh77W 
O-l, 3-7x-l/yx7^, f h77/WD- 
1, 4 -7x- l/y^TSy, fb7^DO- 1 , 2 - 
7x-l/VxT$Xfh7;no-l, 3-7x-l/ 
y : JT^y. fh7^nn-l, 4 -7x-l/yy7$ 
y > yN^+fyyi^j-n- l , 5-y'7Syf7^l/y. ^ 
*r-*7;M-c?-2. 6-y7^yt7^l/y, 3 -Ml 
7;^n^f;uh | j7;^n-l. 2~7x-Wyy'7 
$ y > 4-MJ7;WnWh'j7/Wa-l, 2- 
7x~lxy>-*T$y> 2-b l J7;^P/f/U7/Wn 
-1, 3-7x-I/yy7^, 4~b 1 J7/WP^f 
'J 7/M-u- 1 , 3-7x-Vyy'7^V. 5-h 
^WD^f/l/h^Wo-l, 3-7x-l/yy 
7$y, 2 - h 'J 7/Wo^f 'J 7/^n- 1 , 4 
-7x^I/yy'7^y, 3-^7Woxf;l/hiJ 

7;M-o-i, 2-7x-i/yy'7$y, 4 -^<y^7 
;Wnxf;^'j7/Wn-l, 2-7x-l/yy'7S 
v. 2 -^y^7/^oxf U 7/P^- d- l , 3- 
7x-yyy7^y, 4 - ^ y ? 7 /P* nx^/l- h'j7 
;M-o- 1 . 3-7x-l/yy7$y, 5-^y^7;u 
tDXf;^'j7/Wn-l, 3-7x-Vyy'7^ 

y. i-^vjyjvjrv^jvyvy^u-i, 4- 

7xXl/yy'7$y, 3. 4 L t^(h^7/^D^f 
;U) i>'7/M-o- l , 2-7xx^yy'7$y, 3. 5 
-bx ( h >)7}V*n*^)V) i/y)i>*u- 1 . 2-7 
x-uy^rsy. 2, 4-b*x ( hvyti-jrvx^ 

)V) i?y)V*X3- 1 , 3-7x-Vyy'7$y, 4. 5 

-t'x ( hV7)\'*\3*^>i') Vy)V^xot- l . 3-7 

xXLUVSyT^. 2, 3-b'X < M> 7/M-u^ 
;^) isy)V7txn- 1 , 4-7x^yy7$y, 2. 5 
-t"X (h»j7/^D^f;H ;/*7/M-u-l, 4-7 
izi/yy'7^y, 3, 4-bX ( hV y)V*nX^- 
)V) iS7)V*v- 1 , 2-7x-l/yy'7^y, 3 - > 
'J7/Wn^Hy7Mn-l, 2~7x-Uyy'7 
$y. 4-hi;7;^np<h^^h'j7;^D- i . 2 
-7x-l/yy7^y, 2-VV7)V*u* h^yh'J 
7;M-n-i, 3-7xxi/yy'7$y, 4 - h U 
;tn* h^i/b^Wn- 1 . 3-7xxi/yy'7$ 
v. 5- h'J7;^o^ N^>-hU7yU^a- l , 3- 
7xXl/yy7$y. 2-h , j7;WD^h^yb'j7 
;M~o- 1 . 4-7x-l/yy'7^y, 3. 4. 5-h 
^(b^/^n^f/P) 7/^n-l, 2-7x~ 
l/y^*T^y. 3. 4, 6-b , J^(b , J7^n^f 
)V) 7/M-n-l, 2-7x-l/yy'7^y, 2, 4, 
( b'j7;U5ru^^) y>v*xj-\ t 3- 

7x^l/yy7^y, 2. 4, 6-h'JX(b>j7/^ 
n^/U) 7;M~n- 1 , 3-7x^I/yy7Sy, 



4, 5, < b»J7^o^f;l/) 7^o- 

1, 3-7x^yy7^y> fb7^(h'j7;W 

0^^;U) -1, 2-7xXl/yy7^y, fh7^fX 

(b'j7/^n^f;i/) -1, 3-7x-vyy7$ 

f b7^X (b l j7/WD^f^) -1 . 4-7x 
Zl/yy'7^y, 3, 3' -y7^^^7Wot' 
7x-;k 3.4' -y7^«^7Mnt'7x- 
/K 4, 4* -y7S/^^7/WDt'7x-/W 
3. 3' -y7Sy^^?DDt'7x-/k 3. 4' 
-y'7y«^DQt'7x^/k 4, 4 ' - isT ^ 
/«?^QDt'7xx;k 2. 2' -b*X(M;?n 
o^f-;U) -4,4' -y75^Wnot'7xx 
/U\ 3, 3* -b'X ( b'J^QO^f/P) -4, 4* - 
>;7iy^f7/^Dt'7x^/k bX(4-T$y 

fh77WD7xx/M y';nn^^y, 1, 2-b 

X (4-7Syfb77/^D7xX/H fb7?OD 
X?y. 2. 2-t'A(4-7$7fb77/^D7x 
^t^DnraA'y, 2. 2* -b'x ( HJ 7 
;^D7x-;H -4,4' -y'7$/^t;nnb' 
7x-;k 3. 3' -b'x (b'j7;Wn7xx/H - 
4,4' - y 7 5 / Mt7/ Wo t'7 x^U, b'X 
(4-7$yf b77^n7xx;H ^7^0^^ 
y % 1, 2-t^(4-7^/fb77Wn7xX 
/Hff7^nDX^y, 2, 2-t'X(4-7S7f 
h77W07x-/H ^t7/WD7D/\*y, t'X 

(3-7^fh77y^o7x-;M x-f/k 3, 
4' - 5/T ^ y^^7Woh'7x ~;Ua:— t7K b 
X (4-7^fh77WQ7x-;H X— tVK b 
X(3-7$/fb7;no7x-/Hx-f;k 3, 
4' - y7 a y^-^ ^ ^ na t'7 xx^x-f fx 

(4-7^f b7^an7xx;i,)x-f;k 3. 
3* -y7^^^7/WD<yy'7x7y, 3. 
4' -y7y^^7/^n\y/7xyy s 4, 
4' -y7^y^^7/^D^/7xyy, b'7> 

(3-7^f h77Wn7x-ik x;^y, 3, 
4' -> ? 7$y^^7;Wnt'7xx^/^y % b 

X (4-7$/fb77/WD7xX^/^y) . b* 
X (3-7$7f b77WD7xXM X7U7 W b\ 
3,4' - y 7 5 / ^ 7 WO t'7 xX;^;P7 ^ 
h\ b'.x (4-75;fb77WD7x-;k X)Vy 
4 h\ 4-7S7fb77;Wo7x^y-4' -T 
^ / f h 7 7;^0 7 x^y 7/^oy ^ y , b'7. 
(4-7$/fb77Wn7xy^y) y'7/^o^ 
r?y. l. 2 -by; (4-7^rh77Wn7xy 
^y)fh77/WoX^y s 2, 2-b'X (4-TS 
;fb77W07xy^y) ^t7MD/OA' 
y, tf* (4-7^fb77^n7x/*y) $^7 

noy^y. l, 2-t'x(4-7^yfb77/^o 

7x7^) fh7;nnx^y, 2, 2-bX (4- 
7$yfh77yWo7xy + y) \Wqd7da* 



(8) 
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4, 4" -y'7^Ff^7/^n-p-^-7x 
2* , 3' -t'^ ( h'j7^n^f^) -4, 
4" -y'7a/-p-^7x-/k 2. 2 W -t'X 

( H)7/Wn^t;H -4, 4" -yray-p-^ 

2' . 5' -t'X ( h'J7;^D^f/H 
-4, 4" -y'7$/^-7i^K 2, 

^^y;V^a^>Yy v s , 1. 4-t'x (4-T 

S7ff77;^07x7^y) fh77/Wo<^ 
2, 6-y7S/^t7/^nt7^l/y, 2, 

i/'7$7^^7;Wn7>'b7'b>', 2. 7 - *JT S 
y^^y^y^ 2 , 6-y7S^f7/W 
P7yb7^/y, 2, 6-y'7$/^t7/^Dt' 
7x-l/y, 2, 6-y75/#*^7^*oryhD 

2. 7-^7^fh77Mni/XyX[b, 
e] 1 , 4-^^-9-V. 2,2' -t'X 
7x^)^7/^070^7, 2. 2' -b*X 
(4-7$/7x^) Mt^DD/DAV, 2, 4 
-y7^<y N /b'i7W7^b\ 2, 2-b'X(H 
'j7Wn^f;WO^yV, 2, 2-t'x[4- 

( 4_ 7$ /_2-h l J7/^P7x7^y) 7x- 
;W] ^t7MnrnA 4 y. 2. 2 - fx [ 4 - 4 - 

r^y-2-ny 7/^a7xy^y) 7x-;p] ^ 

^DDroy^y, 3, 4-y7^<yV> , J7W 
5>TH\ 3. 5-y7Sy<V/Mi7/^7^ 
2> 5 - yrs y ij 7/W5>f H\ 2, 2-tT 
X [4- (4-7S77x/^y) 7x-/H 
Ko7D/^, 2. 2-b'X [4- (4-7^7x 
/^>) 7x^;H ^f^DOTDA'y, 3, 4-^ 

[0042] 

[0 043] <58j»Wl>H*»H»T^. 3, 6-^ 
^nn-l, 2. 4, 5 -O-fe'V-r H 7^^>Ki 
7jc%0. 00 1 : t;kfh77;Wn-l, 3-7x- 
i/yy'7$yo. ooiwaw, N-S^f^T-fc 

[0044] WIBRJCffl^ftS:aE®*^i*^ 

aill^aoTa^^Tofco St:, 6 0*CU:pSBL*:m 

fc. ^^±^Sr2 5 0°CtciS®5L^^— 7>-xiin 
IftU #!M5HPI (1) 8 5%) . 

[0045] <SI*fc«2>a«»H«Tfc:. 3. 6-5"* 
;nn- 1 , 2-4, 5 - / <>'-b*>' J r H yJjiV^y-Wgk 
7jc^l0. OOl^/K 4.4' -i^T^y^^^yU^" 
Db'7x-^0. OOl^SW, N — i/jt -f-ZUTb 
h7^'4ml Sr 7 B BI8H* L^hS: 



(2) (JR»: 8 0%) . 

[0046] <WtW3>a**HaTC 3, 6-5^ 
;on-l, 2, 4, 5-^>b'y-rh7*;UtOKM 
tR%0. OOlt'k ^f7;Wo-l, 5-y7$ 
y^7^l^>-0. OOltM^N, N-S^CWT-fe 
H4m lcOia-&1*lS:«iB'C9HIB«B¥Lfc* 

[0047] MI£KlCS^S:RS7k^±^^ ftiS^?: 

»0fcHo"C«»*1fofc. &^T\ 6 0X:KP«Lfc 
Jtffi*-yytr2 4*B»a»Srfi : V\ 

[oo48] tna^a^*5is«*fcifc«s*ta. 

ftEIKM^"Ci!fe»Lfcafc. £<0^ft*6 0 , Cfc!WB 
Ufc*ffi*-^^2 4«BB«6»S:tfv\ atfJfc^S*' 
!M 5 HP 1(3) «r»fc (JR*: 7 8%) . 
[0049] <30»«4>H«JWBRTfc. 3, 6-^* 
;no-l, 2, 4, y-rb7*;^vK^ 
tM*)0. 0 0 1^kfh7?nn-l, 3-7x-l/ 
>^T^>0 . OOl^Sl/N, N-y^f^7tb 
H5m l^^£^Tr9HH»#Lfc£fc«:ft 

wc* $mm3<D*mtmmizLxw( $ hp i 

(4 ) (JR* : 9 0%) . 

[0 0 50] <HttW5>ffll»H«TK:. 3, 6-^' 
;dd-1 p 2, 4, 5- y <>'-fefV7 L b7^77^> / ScM 
*%0. OOlt/K 4, 4' -y'7$^^nn 
t'7x-/V0. OOl^kRtfN. N-^f-^T-bb 
H3m l<7>»«&«iS'«aT9Bia«fl E Lfcifc«:» 
wc. «t«3«0*{£tH«KLT* , H 5 HP I 

(5) fcHfc 8 3%) . 

[005 1 ] <«ftW6>«»BJRTfc. 3, 6—>* 
;nn- 1 , 2, 4, 5-^>* >f b7*^Si 
/K^O. OOl^/K 2, 3-t'xh»j7;^o^f^ 
y7;W-o-i. 4-7x-i/yy'7S>o. ooi^e 
/kg.t>'N. N-S^^/I/T^HTS H4m 1 tfDft&ft* 
SiaT'9Bfa»l**L)tC:i:Srl^V^T. WtMl^k 
H«tiLT#U>f 5 HP I (6) Sr»fc(K*:6 1 
%) . 

[0052] <*»ffl7>H**H»Tfc. 3, 6-^' 

;oo-i, 2, 4, 5 -^y-tf y^H^/i'tfCyMS 

tR^O. 0 0 1^, t"X (4-7$7fb77Mo 
7x-/H y7iWD^^>0. 0 0 1 ^zJlsRlfN . N 
-^f;1^7-bb7S H5m I <0S£ttSrttiR"C9 HEI 

»M ^ HP I (7) («*: 8 2%) . 

[0 0 53] <*»W8>H*»H«TC 3, 6-^ 
;po- 1 , 2, 4, 5- / <^yfh7*/^S* 
TfcftO. OOl^K 2-h'J7;^o^f/l/h l J7^ 
*o-l. 3-7x-l/^7SV0. OOl^/W&tf 



(9) 
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9Btajst*L7tc:fc5-^^T, mmmi<vif&bfflmz 

LXXV 4 £ HP I < 8 ) 2rf#;t (IR3* : 7 1 %) . 
[00 54] <HSfe0>J9>S*l?Sl^Tlw. 3. 6 
;dd-1, 2. 4, 5-TY : 7*}fl'Xymm7)fflnO. 
OOlt/K 2. 2-h'X (4-75yfh77WD 
7i-;H ^if7;l'7ro7"D>'N*>'0. 0 0 lt/W 
N. N-^t;l'7-tV7$ K4m 1 <nm&to&$ti§K 

9Brajs#L^^fc^M?v^-c, ms&mi^mtmmz 

l/OK'-MSKPI (9) <IR$ : 7 0%) . 

[00 55] <^Sfc#!ll 0>H*f*H*Tfc:. 3. 6- 
y^nn- 1 , 2. 4, 5-f h7*^^Vi**ft 
0. OOR/k t'^(3-7S/fh77^07i 
X-tVI'O . 0 0 1 ^E/t-atXN . W-l/t+lVT 
•fchTS F3m 1 «oa^*fc«a-C9HIByWFLfcifc 
*HiVvC . HJSfiaj l <o*ffil: H*fc LT^'J-f 5 HP I 

(10) <«*: 68%) . 

[0056] <39IW 1 1 >If»ffivTC 3,6- 
^do-i, 2. 4, 5— rh7*;i-^K*l*!H9 
0. OOltiK 4.4' -^75/^^7^*0^ 

yV7i/yo. o o 1 -^jum/n , N-^f-zur-fe 

hT£ H 5 m 1 ?))g^£?S«§T9 BIBJWPLfci k & 
Bfei-vc. m&Ml<r>1rmbmmizLX7i(V4 £HP I 

(11) (JR35: 6 5%) . 

[0057] <5Uf£ffl 1 2 >^*#ffi^T^ s 3,6- 
^DD-1, 2, 4, S-^h^/Ptf^K**^ 
0. OOltik 3, 4' -y'7S^^3'7;^ot' 

THt hT£ H 5m 1 cr>^^5r^7ST'9 BIBMW* LfcC 
fcttowC* SQt«l<0*ittPa*t=L"CJKy-f 5 HP 
1(12) (IR*: 62%) . 

[0058] <mm 1 3 >H*»fflaiTtC, 3,6- 
y?DD-l, 2. 4, 5-f h7*MvKi*IH!l 
0. OOl^K 2, 2-t'X (4-75/71-^) 
f b77/Wnra/tyo. 0 O 1 t/t-Atf N . N-^* 
^f;U7'feh7S H5m 1 CDM^SrSiST'9 BraJSt* 
U^k£B&wC. HSS(?iJ3^j£k|B]«tcLT?KU'f 

s hp i (i3) imtz mm-. 75%). 

[0059] <SOtWl4>fiBR»H«TK. 3, 6- 
y?DD- 1 , 2. 4, S-y-h^iDV^yWM^i 
0. 0 0 1=E/k 2, 2-b*X ( b 'J 7/M-q.X-?-;U) 
O^'v^xO. 00 1^;WStXN. N-vVf-^T-feH 
75K5m 1 <?)jl^SrSiST-9 BraJSJ* Lfcd k 

wc, mmmsttmtfflmfcLxxv 4 s hp i a 

4) (IR*: 6 8%) . 

[0 0 60] <HS6WI1 5>aS#HS\T(c, 3, 6- 
^od- 1 , 2, 4, S-T^^*'' 1 '^^'®^*^ 
0. OOlt/K 2, 2-h'X (4-7Syrh77;l/ 
^D7i-^) Mt^aD^DA'yO. OOl^/US. 
t/N, N-^W-bh7S H5m 1 C9ig-£fe £r?Sifi 



T'9BiaJS#L*:-k£BfcVvC. ^W3<7)*&klSI» 
fcLTiKU-f 5KPI (1 5) ZWZ (IR*: 78 
%) . 

[0061 ] <mifo&ll 6>^-T, yU3>")i-Ai 
izjgt&ffl 11Z£ r>gmztitzX» 4 S HP I ( 1 ) *n 

±S?(C 1 . 2 . 4 . 5 -^y-tVf h ^A'tfvg&l* 

sKlM 5 HSrn— ^U37l?:MLfc. ^ 

- v £ ffl v %t n rmnrftfem&ktm t T 

1Bi2IS»ttO±««c»»W 1 t*i DKaLfctfU 4 5 F 
P I ( 1 ) £rj-^< >-^LT±^*g»Ji£Jgl£-t£C: 
kKi 9?tS?£S&«^£3&£t-*:. 

[0062] Mi^sfiM 1 6 iz x ommztitii/tmiim 

m*<7>i82rJM8tffl$ (I000~-1700nm) X'<rtft 

©««**«]£ tfc. mfco&m. tftmmm^critm 

Mmtkli. zr^aitZtittOJ £ F£T 

^®/fiiJ:lX±a?^®JSk LxmrnLtzmstttML. 

[0063] mna^fifti^Jl 5Kftv->gfjt£*t*:*y -f £ 
HP I ( 1 ) ~P I (15) cDSfcW^gft. 
iS(1000-1700nm) T'i03t©JR}*^S.l^7 -f 

[0064] mi a* 'J s F<r)mffmmmt®£&ftVi 
m&nmLxM&Lti. m&<nmm. 3 5 o~4 5 o-c 

[0065] i*:, *u -f 5 Fcoxmwmikitm&w* 

-7fr*X3{tLtz#0 4 £ FtJfyiBfi— *v **** 
[0066] ifc, t¥*iOg|?7)-Wt^-oSlwSl«^ix 

xtt* { «< mK^mmtmmx'ir) \zn u . Hinents 

tcib^ 7 )l> AiDXtt*>1K# i> C k * ? 5if2T'# . 
[00 67] 

7^5fo(tL5t^'J>f £H(cit^SW^^:#v^. L-^r 

$^t(±, eatodfu-r £ H(cjt^£M^-r«> 
< . m?mt,zffi\x^ h. 

[0068]$ t>lz, 3|BS6RBtflR&df >; £ H5:(£fflt- 
h-lf. 5fi*^*S^i«i03feiRiR«ife3& { «:/WtC'&. 2£#>h 



( 10) 
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(72)*** * * « 

^9SKBKC^jl^*fifiJSSiiPf«il21# 
*ft ?S8 ~?*7lV^$LT> b 315«1202§£ 



